A phosphorylation-induced conformation change in dematin headpiece.
Dematin is an actin binding protein from the junctional complex of the erythrocyte cytoskeleton. The protein has two actin binding sites and bundles actin filaments in vitro. This actin bundling activity is reversibly regulated by phosphorylation in the carboxyl terminal "headpiece" domain (DHP). DHP is a typical villin-type headpiece actin binding motif and contains a flexible N-terminal loop and an alpha-helical C-terminal subdomain that is phosphorylated at Ser74. The NMR structure of a Ser74-to-Glu mutant (DHPs74e) closely mimics the conformation of phosphorylated DHP. The negative charge at Ser74 does not alter the conformation of the C-terminal subdomain, but attracts the N-terminal loop toward the C terminus, changing the orientation of the N-terminal subdomain. NMR relaxation studies also indicate reduced mobility in the N-terminal loop in DHPs74e. Thus, phosphorylation in DHP serves as a switch controlling the conformational state of DHP and the actin bundling activity of dematin.